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i^tixu mmms 
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[£A*S^S] OS OS! 
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1- £tt 3 *] ^ CI] o] b\ * M}-^ A] 71 ^ o] n] x] ^ *\ , ol a] o\ f ^Alif *M <y 

D l*l HS^H^ Til l ^H^lsl- ^!*>JI TiHAisl- ^Ai^lfe m aflo^s* ^F-til 

l^^l ^ °H*1 ^IJl^el Al^Bgofl <*\v}T£ i 0]V]7\ vfl6fl*1 t)X\l£ ^^;7l^ 

5L» #^ ^ 5li4. SE^T, t^^l 4€: °M*1 ^JL^E) Al^Efl^ J7 £i=. A/D 

^ Hi Ell- A}-g-*H ^0_ES tiVS^l ^^SlSS. ^-f ^ A>ol^ 7 > ^ 

£ 2 
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3#-§- =L?A-ir °1 ^1 ^1 ^Sl^el IMAGE SENSOR FOR 

MOTION DETECTION AND IMAGE SIGNAL PROCESSING SYSTEM USING IT} 

S. l£ #Hfl^ o)u]x] Als^e] Aj^ufl^. t^iflfe ^ £ o]c|.. 

£ 2^r ^3 *fl 1 -*^HH ttf-E- °1 *H ^J^ie) Al^efl o. ufEfvfl^ «£oi4. 
5. 3S: 5. 2$) o]u)z\ uf^ufl SL^c-ltf. 

£4u^ »^2) ^ 2 ^Al^ofl rcf^- ol a] s^sl Al^efl^- uj-El-tfl^ ^ E ol!4. 
£ 5^ £ 4^1 olc]^ 4^3. ^<5Kr ^£}-\H S^olcf . 

210, 410 : $\x) 220, 420 : °H*] £S^|Aj 

230, 430 : M ^ *)H3l3. 610 : -fi 
620 : *\M7) 630 : ^-^^1 
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^71^4 Heme] ^*S^>fe o1d)^i ajjl^e] ^tr 

^3-2.3. oiPi^j ajiaio] -g-g-s^ ^«Hr ^(image)^ ^-£L*l*Rr ?H]ErM- 

? ^C] Tfl^ol -g-^lcyofl tfl*}- ZL^l ^OH- ^iL*V ^olfS. C*M^ ^A] ?H1 Ef , ^ 

£ l£r ^efl^ °M*1 A]s^e] M-e]-^^ -i-^-JEiM , sjA].^ (object)^ 

^*>^ ^H(no), ^a^idio)^ -ats. ^ 

«r*rfe A/D 3^3(120), A/D ?lwlE^ (120)^1 ^*>JI o]xi\x] 4JH(110) i^H 

CMOSCComplementary Metal Oxide Semiconductor) S.^)^B\S. n^fl ^a} B] (^51*1 )-§- 
o^Kr ^1^71(150), A/D ^1^(120)^ ^4l*H "§-^°J 3M: ^>7l ^Htr 

dlojE^S. ^Ei(pre-fi Iter) (130), ^E] (130)^1 ^r^lsfji -g-^i 

°J #^*>3- *1H^]Jl-I- lHM7]^r o-) D ]xl 5.5.^1^(140), ^ A/D ^E^ 

(120)5} #^Jl-I- ^^l-Jl ^H(110) tflofl CMOS(Complementary Metal Oxide 

Semiconductor) B^l^Eis. a)e] *\]o] 7} (150)# ^1 

51 1<H1 5^5} ^ ^p-Aj o. ^v- oIdI^) Ajjr^E} Aj^o. ^A^loflA-l a_V 

A l-^ ^* A J2S ^ ^ s}H <H efl °1 ^ a/D 3 ^(120)* ^ 
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A/D ^^(120)3 3*111 Al^Vflofl og^t^- x,^ 7 |. £ ^. 7l . o> 

€3(130HH l^tr fi^ofl 3*fW i talH(bit) °1 -§-*l°J 

3#(motion detection)^ ^^r^^l 31 o] b\ 1- ^±s\-X\^) 7 ] ^\^\- ^Jo]^ °J £N 

1 «m ^^t C-flolE-1^ <5>^ A)£7} 5aaa-°°1, ^1^ °lfl 7l^# ^ 

33^- ^17> ^S^S S^tf. ©]S]^. 7l^# o]Bl^l ^l^Efl^ ^ Al^nj- 

^•s* <3^Rt =LW°\) 3*fl ^^^^ ^JM 51*11 ^3- 

■§-*)-§- S-3tb ^sl#* ^-g-^cf. 4^ , °1 ^Jiel^* ^V-g-tt °1 u]x] o>^zi 
3^ ^(analog vision chip) 2.^- -tl^S. 0 ^ «1^ ^ (neuromorphic vision chip) 5E^ eflElM- 
^ (retina chipH&h 

°1?1 f^3 S\5L^-£r 713 ^37> Jl^3^r *1^^1 -fi-frSH , -gr*!^ 3#*fl 

€A*V toel^-^ of^zL «^^6flAi ^^>5|7l nfi-g-ofl c^ig <3*HH ^sj.^ 5JiLcf ^ 
Afl^ol ^o} 37 ] f # oj ^ el,} ZLe^, #3 ^3 S 7l7> nfl-f ^ Tfl £]c>l ^o. 
7> ^-f ojnixl Afl^ ^eflol7> al^^-^o.5 Tl^lTll 51^ ^-^ol ^t}-. ^ o lD j^ AJ1 

A 13 #3 7-HHH -g-*ioj ^o. ^HrHl A>^-sl^ i ulH ^S-fr r-ilojEil- #^^> 

^Hfl3 ojnl^ dlolE^^El Al^Eflo. ) o>^zi ^5.3 7l^^o] 3 7l7l- nfl°- =^ ^ ^± 
<S3 ^13 371 7V nflo. ^^icf^ c^.o_ 7^3-. 
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<17> S.^^- olul^] ^ vfloflAi c^ig ^^71^4 H^^Ei ^*g*Hr o] 

*1*1 a]^^^ Aj^^^. *fl^-«5Kr ^o}^. 

<18> Cfs s.^ o. ^ A>-g-S)^ ^X}o) ^7> ^ JL 1 W]H^ A]Jr 

*\3ls) *1H*H] ^Hl^l °H*1« ^Efls. ^^Isi-i -g-*i<y ^-g- ^^di Ai-g-si^ i 

*H HsL^H, ^ #7} olpl^l HS.^1 ^o} Aj-71 Tfl 1 ^H^lSll- ^l^OI ^7] ^H^l 

<2o> Aj.71 ^^>ji ^°^Jis <£^|7i^ si ^j, ^-71 ^e-1 *1H^}J: 

^1 *1H*H1 ^-71 ss. ^ 7l$^<y^- ^a]*H tiling tilS7l, ^ Aj-71 ^€ 

^i^Aij:^ ^H^Hl #7l ai in 71^1 Aii«^^ ^^^ii- ^-u^Kr 4^711 

<21> m}-^ ^ 2 ^Al^Bflofl uJ-S- olpl^l ^Jr^ Al^eflo. ^ ^ePa]^ A^ E-| 

Aljro} ^H^ofl °]"1*H- ^ ^EflS. ^A]§>J7 Oj ^-^c-11 A}-g-5^ 1 

tilB ^-2:!- 1 #^^151^- *ll 2 ^^>-l 71^ ol^l -M, olp^l ^ 
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*1 ?1tt ^ ^-71 01*1*1 ^71 2 ^<5>J1 ^71 

^7l o]nl*l ^*}JL ^d^JiS ^^M^ 1 IS. H, #7l *| ^ 

o^Jro] ^H^Hl #7l ^ 1 IS. ^ ^Aljr<4 7}^^<&^r *HQ«H tiling W1J271, 
7l ^^Aljiol ^ol^Hl A o V 7l U]I27)^ #^^15:1- #^Rr , ^ ^7l 

*ll 1 II 44 ^3 °-3. ^7fl^H ^^>J1 *}<?MlJl3. ^«:^7l^ ^1 2 I£ ^P- 

«l*Hr ^r7flSl ^ s.^ o. s *>cf. 

H 2^r -g- H-^^ 1 ^Al^ofl tt^ OjDl^l Al^^Bl M-BH^ 

^€ ^^^^(PS)^ ^E-l ^HA]Jr(CSH)£) *)M*H1 sj^Hl^ ^ ^EflS ^Al^fjl 

-g-^°J Sir-i- ^Rrdl ^ 1 «1H V]*}^ Oil o] Ei # ^^Al^l^ ol^l^l ^ 

(210), ^Inl^l ^(210)51 #^4IJl(IS0)# ^^]§H ^l:(V(K))^- ^ 

4 ^^^l^(PS)^ IE #^^1^(IP0)» t^M 71^ 01*1*1 I3^H(220), ^ o]nl*l I 

S^H(220)^ #^3L(IP0)1- ^t^j! ^e-1 ^1^A1^(CSH)# 7lfe ^ ^Hs)3 

(230)1- ^ltbtK 

5. 3£r 5. 2^ ol*l*l ^^(no)l- ^l^o^ q-El-ufl t^olcl-. 5. 30) oln]*l aji^^ 
"4^31 ^ ^^^.(211, 212, 213, 214, 215)3. ^3<H , ^ ^4(211)^: ^ 

^oj-^lsS. ^^Al 7]^ I£ 4(PC1), ^E^ ^HA]^(CSH)^1 ^loi^ofl i £ ^(PCl)^l 
#^^S(PC10)^- 91^ ^ifi(212) iflofl 01^ ££ ^(PC2)^1 #^J!(PC20)t- ^*>^ w]^ 
^ alJi7 7l(C0MPl), ^ ^d^^ls(PS)^ *1H*H1 tilJS7l(C0MPl)2l t^^jr-g. ^ 
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3*Rr ^*1(SW1)« ^€(215) 9X^r *)5Z7] (COMP(N))^ 7}^#<$SL£. 

7]§^«a-(VREFl)^- ^}-g-W. 

^tH^7> ^cf. zj-z]-o} ^ ^iS(211 vfl*l 215H]^ ^1(PC1 PC(N)) 

4 W]i77l(C0MPl vfl^l C0MP(N))7> oXji, U)M7)±r A ^ SS. ^A}^ 

Q -^tt ff^H ^*fl ^Sfl^ ^I^t!" ^ tillUs:}^ ! HjEOj ti|^^5)-^ A] 

S# U1JR7KC0MP1 vfl^l C0MP(N))^ oV^ZL^cQ a.7)n> til 12^-71 n)]§-ofl Aj-n^V 

^sfl^* A/D A>-g-*> ^4 z>^ jLsfl- ^ ^ ojcf. w] jn.7] (C0MP1 tfl*l 

C0MP(N))^ 211^^ S>i4^ nflael^^ WliU^ &-g- -fMtH}. A ^ «] JH7l^r ^ 

^^^1^7> 2.^5] X] S>7fl 7]^-i- *Vcf. ^1 £oj] Efl^^ tl] JH7l 7> til 

( evaluation)^- ^1^^ zi cf^- e) preset) -fM k}h.^. *]Ei 

(pre-filter) ^sj 3He^ »i" "0"^ &-§• #jL ZZ. a>o1o) &o_je.5. o]^^. oj-g. 

§ <r *m ^AlTjr-i: 741^^71 A/D ^El(£. 1^ 120)2} N 

4^ ^ *)] 2 ^Al^ofl tcj-^. Ol n]*} Aljr^e] Al^Efl^- uJ-EKfl^ l-^-iS-A^ 

AifflAlJ^pS)^ E"| ^^Al^( CSH )^ ^H^ofl 2]Aj-*ll<i] 0]P1^S. ^O) ^A]^J7 

^ ^>^^1 1 *1S f2t ^ ^ l t^AjjrdsoDsq. ^ 2 #^a]^ 
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(IS02)* IHW?)^ o]v]x] 4H(410), o]v)x) ^(4io)Sl *fl 1 #^3l(IS01)-I- 
-g-^°J SKVdO)* feH #<3*Kll ^ifi -id^JLCPS)!- IHH?!^ I5^H(420), 
olol^ aj1a^(4io)^ 2 #^^1^(IS02)# ^-tl^>Jl ^Ei ^Haijt(CSH)^ t^]?]^ 
^1^215.(430)1- 

*1<^M1J:5. ^«r^]7l^ ^1 1 I£ 1S(PC51), m ^jol^ls(CSH)^ ^H^H l is ^ 
(PCl)^ #^^ls(PC10)^- 7l§^1J:(CRF)l- *HQ«H wjiii^ u]ii7l(C0MP51), ^ ^^JL 
(PS)^ ;*)H*H «liil7l(C0MP51)^ #^^1^1- #^!*Rr i^*l(SW51), ^ 1 IS 

€(PC51)3l- sk*U*\£L£. ^ #<iMlJL(IS02)S ?}±r 2 I£ ^ 

(PC52)1- ^wj^cf. 

IS^H(420)^ #^Jl1- ol-g-^j ^JL, ifl<>] WliH7]oll 5££^(PC51) ^ 

ofl IS -KPC52)* ^>M- ^7>3T>^ zl #^J:(IS02)1- °l-g-th=K II ^I(PC52)^r 

^°\] ^-4. SEth -2-^1-1- ^K^c^S ^eflojo] ofl^i w-a-oil ^ oicf. 

£ 42] ^Ei ^o^Sfe 7}^} ^1 fjlf £-l£ IS IS-^} tt^r <*JL ^*Hr 

S^olcf. £ 6^ 5)5^r e|^^ls(RS)^ *1H*H1 ^*>J1 #?^Jl(PC10)1- ^JH^l 

^ II H(610), *\*\ ^l^^ls(CSH)5l- w>oHi ^cH^l^(BS)^1 *1H*H1 II ^(610)^ # 
^Jl(PC10)» ^4l*>Jl 7l§^«y-(PC20)2f tilJa^H #^Kr is 7] (620), ^ 
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-id^JUPS^ *1H*H tilJH7l (620)5] #^JL(C0M0)«- #^^Hr i^*l(630)» 

^altlcf. 

H(610)^r 3*l(VSS)°fl °fli^=l- 5>Jl ^71 ^ 

H cf°l^-=(PDl)^ 7fli=ofl <^^^ ceflo] c]-^ ^ PM0S H^^]^EKMP4)» 

t>liil7l(620)^ ^^(VDDHl <?l7i€ c^ssf u}o}o]^ *\]o] a]Ji(bS)7} 

TflolH c}7}f 51-^ PMOS H^1^E)(MP1), PM0S B^l^Bi(MPi)o)] <£;g^ ^7>sf is 

-i(610)^ #^3L(PC10)7> o]7>5l^ 711 °1H ^7>1- ^ PMOS H^^l^Ei(MP2), PMOS 

^Ei(MPl)^ ^^=1 7l^^<a-(PC20)ol ^7>£)^ TflolE c^-J. p M0S e^*} 

^Ei(MP3), PMOS H^*1^EKMP2)2] ^.eflo] c^ofl ^-ell^l ^7>sf ^7l(VSSHl 

#7}» mmos B^^l^Ei(MNl), PMOS B^^eI (MP3)£] B.z]}<£ <g^^ =efl 

91 ^7fs4 **1(VSSH1 ^Tjsl #7}-!- h^^1^bKMN2), PMOS H^l ^E| (MP2) 

2] ceflo] ^c^l o^^^ c^o] cf^^ ^ E-| ^1HA1^(CSH)7> <?]7>£l^ TflojH #7><2}- ^ 

(VSSH1 ^7># ^ NM0S HsH*l^Ei(MN3), ^ PMOS H^l^ (MP3)^ -E.efl<y 

^Hl JEL^ ^<H^lS(CSH)7> <el7>£l^ TllolS ^(VSSH <&^L 

& NM0S H^7liE^(MN4)l- ^ltb^-. 

^*l(630)^r ^ ^^]Jl(PS)# ^l^Rr 711 °1H #7} a}- wlJU^l (620)^1 f^Ajj 
(C0M0)7> <y7>sl^ ^.eflo] ol nl ^ #^Als(IS0)7l- #7}# 

NMOS H^^liE^s. &t}. 

5L 6* ^o\] 4^- tfl^fl i§^*H}. 
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^ *1H» ^tt PMOS B^^1^eKMP4)<^1 ^^^^(VDD)^ ^l^^l^(RS) 

ofl Sl«fl PMOS B^H^&KMP^}- o}^^ VDD V = 

Iphoto >fime/Cap s] ^Tflofl #^1-^ £t}. i§ 13(610)21 #5j ^^(PCIO)^ 

Ei-i-CMPl, MP2, MP3, MN1, MN2)S. ^€ afl*l^ «li27Hl «a^S)ZL, ^^2] \3]M7](v) 

5^1 HI ^^4. ±%*]7}«\] 5L^}t$, Ml] ^l^^ls(CSH)^ *fl<H» ^ NM0S 

B^fl^^Ei^(MN3, MN4H1 ^*fl ^^fV II ^ #^*1;M- "i» cc^ » 0 » cq 

S trlJU^l (620)^ xl-o|l- Hl^Kr 7Hfe3|, <^^o.S ^ mVpp^ 

A o V 7HH^r aV^tb ^Hl» ^^^^l^, *fl^ 7l^o>o) ^ 

##^T ^-O], Ig^bfl 0]n]^ Al^el Al^Eflofl O^}^, 0]U]^ ^ iflofl 

A i ^*lli ^«:7l^2}- HS]^ 7l^g- ^*J5}£S A>-g-S)i=. -^7j-0_) ^7> ^ 

1 v)7)ig {lit ^ 5^. 3E*h ^o)l °1 *1 ^I^^ej Aj^efl^ 57 

£-*fl^-g- ^ a/D *}-8-*>*l ®°.B.S. tiVixfl ^^s]^^ n^SR-i- ^ A>o]^ 7 |- 
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1] 

aJJl<4 i ^Majjl-i- «H|a1 ?1tt ^ 

2] 

^ls>;n ^^jr^. &QX\ 7l^r I£ IS; 
^ yli27) ; ^ 

^>7l ^i^^l^^ *|H*H1 #71 U] JE7]^ ^Efl^]-^ #^*>^ ^£1*11- 

3] 

2 *<H1 $a<>H ( ^71 7}^&<$-& 
91^ ^-1 i£ ^ #^^15l<y 3J-fr ^ *Rr n] ^1 Ajjr^ Aj^Efl 
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l^^ty 4] 

^HrHl ^-§-3^ 1 ^21 XI 1 XI 2 #3^1Jl# ?] 

A oM oln]xl ^21 XI 2 ^SKU <$7] Xl^Al^l- ^-^Al^l^ 

5] 

XI 4 %H1 ^-7} oioi^i 

^•71 ^d^^lJ:^ XH*H1 wlJE7l^ #^Jl!- #^*>^- 

^-71 XI 1 IS €rXl*H #-g- ^Als}ZL #°K}JL3. ^^-Al^l^ XI 2 



20-13 



1020020077099 ^^ <^7>: 2003/11/20 

[^t 1 * 6] 

all 5 %H1 S^i, #71 71^^^ 

O]^ vflofl IS ^ #3*]JrO] 0]Dl^ 4]Jl^ Al^Efl 

[3^8" 7] 

*f) 5 * 0 H1 &<>H, <#7) afl 2 SI 

#7l U1JE71 e^^l eflo] ^o. a^o S ^ olnl^l Aj^Efl 

[^T 1 * 8] 

*fl 5 *M 91°]*], ^7} *)] 2 IS -g^- 

^-71 o] u]x] a^m. ^-s}^. IS ^ o]z\)o] ^o)6\) i 7 fl 4^ 7 fls ^a^- ^ 

9] 

[^U" 10] 

7l$^i<a-4 U)HL<5H M*Hr HliH7l; ^ 
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^4. ^7) a] 5i7l^ #^^]^# #3*Rr 

*H- 10 flo^, ^-7) 

°l n l*l 431*1. 

12] 

A 10 %H] 5^*1, tili27l^ 

^ ^7>Sf Wj-olo^ ^H^]Jl7} <y7>£l^ 7flo]B. ^7]-# g-fe ^ 

1 PMOS H^l^ ; 

^7] 1 PMOS H^M^H <S^€ ^7>Sf #7l SB *£9\ #<^JL7> 

7^1 o]e cf^s. ^1 2 PMOS B^l^l ; 

^7] A 1 PMOS B^*]^^ ^7><2f 7l§^<y-o] o]7>S)^ TllojH 

A 3 PMOS B^l^i ; 

z\] 2 PMOS H^^l^E^ ^-7H1 JE.efl^] <27}<4 o^^^ 

1 NM0S B^liEi; 
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#7l all 3 PMOS B^l±El2] #7H1 ^-sfltl 

^ *)1 2 NMOS H^fl^liEi ; 
#7] *fl 2 PMOS H^l^^l =efl<y ^Le^ ^>^- <$7] ^o\^[S. 

A «*l7>=lfe TflolB ^7>Sf ^^o]] cj-^-g. ^ 3 nmos e^^l^Ei ; ^ 

Tfl 3 PMOS B^l^l^ E.ifl°] ^7>ofl <g;g^ cgflo] cj^sq. *| ^ aflo^jS: 

7> °]7>£]^ TflolB ^>sf cf^>l- ^ *j) 4 NMOS B 31*1^-1- ^l^fe 

13] 

10 %H1 ^7} ^1*1^ 

s£ 7 ) sfl^ *I^JL» ^^Rr TflolB #7>£]- ^-71 yliH7l^ Wm±3L7\ 91 7} 1=31 
ol cj-7>2f oj nj Aj]A^ *^A]Jr 7 } #^£)if- #7># ^ NMOS B$*]^5L ^ 
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1] 



no 



7K 



120 



A/D 



150 



130 



140 



-»V(K) 



[£ 2] 



210 







CSH 



ISO 



220 



PS 



230 



IPO 



->V(K) 
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15L 3] 

210 




C0MP1 Sffl 




C0MP2 , SW2 

K C0M02 




C0MP3 513 
| V CX)M03 




->ISO 



214 



215 




COMP(N-l) SW(N-D! 
K COMO(N-l) /^Y 



comp(n) 



SW(N) 



COMO(N) 



VREF1> 



CSH>- 
PS >- 
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[i 4] 



410 



Ifi — 7K 



IS02 



CSH 



430 



ISOl 



420 



PS 



->V(K) 



[5L 5] 



410 



PC51 



5£ € 



PC510 



PS>- 



C0MP51 



SW51 



-MS01 



CSH>- 



PC52 



is -i 



-MS02 



CRF>- 
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[S. 6] 
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